Normative messages have been shown to increase intention to do physical activity. We traced how "positive" and "negative" normative messages influenced physical activity intention by comparing constructs of the model of goal-directed behavior with descriptive norms (MGDB + DNs) across control and treatment groups in an experiment. For this purpose, 16-24-year-old respondents (n = 1,200) in Bulgaria, Croatia, and Romania were asked about their age, sex, and levels of physical activity before being exposed to positive and negative normative messages and completing a questionnaire with MGDB + DNs scales. Different MGDB + DNs constructs were influenced by the normative messages: compared with the control, the negative message group showed stronger attitudes (p = .003) and the positive message group showed higher positive anticipated emotions (p = .005). The positive message's effect is consistent with the literature on conformity to social norms. The negative message's effect lends itself to interpretations based on social identity and deviance regulation theories.
Increased levels of moderate and vigorous physical activity (PA) are beneficial for the general population, and therefore, recommended by public health institutions (Department of Health and Human Services, 2008; World Health Organization, 2010) . However, because getting people to be physically active is no easy task (Latimer et al., 2008; Randolph & Viswanath, 2004) , PA has become a fertile ground for psychological research hoping to contribute to better tailored and more effective interventions (Gallagher & Updegraff, 2012; Poobalan, Aucott, Clarke, & Smith, 2012) . One such research avenue involves the effects of normative messaging.
Normative messages can influence PA by capitalizing on descriptive norms (DNs), that is, perceptions of what most other people are doing (Cialdini, Reno, & Kallgren, 1990) . DNs correlate with behavior because people take cues from observing what others do (Rivis & Sheeran, 2003) . However, the evidence for their impact on PA is mixed (Priebe & Spink, 2012) . Some studies have not demonstrated an impact (Jackson, Smith, & Conner, 2003; Lazuras, Ourda, Barkoukis, & Tsorbatzoudis, 2011; Slaunwhite, Smith, Fleming, & Fabrigar, 2009 ), whereas others have (Fitzgerald, Fitzgerald, & Aherne, 2012; Humbert et al., 2006; Priebe & Spink, 2011; Spink, Crozier, & Robinson, 2013) .
A recent study examined the effect of normative messages on PA intention (van Bavel, Esposito, & Baranowski, 2014) guided by two hypotheses predicted by the literature on conformity to social norms (Asch, 1951; Sherif, 1935) . The first hypothesis posited that if participants were told most people like them were physically active (positive normative message), they would indicate a greater intention to engage in PA. The second hypothesis posited that the opposite should also hold true: If participants were told most people like them were not physically active (negative normative message), they would indicate a lower intention to engage in PA. Results showed that the former was true, but not the latter. Negative normative messages also increased PA intention. Some of this impact may have been due to a priming effect (Kahneman, 2011) , whereby respondents stated a higher intention merely because the issue was made salient to them (regardless of whether the message was positive or negative). However, even if this priming effect was considered, the positive normative message should have increased intention by a higher degree than the negative normative message, but this was not the case. When compared, the magnitude of effect of both messages was unexpectedly the same. This paper analyses how both positive and negative normative messages influenced intention, relying on an extension of the model of goal-directed behavior (MGDB; Perugini & Bagozzi, 2001) applied to PA. The extension consists of including DNs as an explanatory factor (resulting in MGDB + DNs). MGDB is based on the theory of planned behavior (TPB; Ajzen, 1985) . TPB has been one of the main predictive models used in PA and provides a framework for tracing how normative messages influence PA intention (Ajzen, 2015; Downs & Hausenblas, 2005; Hagger, Chatzisarantis, & Biddle, 2002; Montano & Kasprzyk, 2015) .
In its simplified form, TPB suggests that the most proximal determinant of behavior is intention to behave. In turn, intention is determined by an individual's attitudes (positive evaluations of behavior), subjective norms (perceptions of what most other people, who are relevant to the individual, think he or she ought to do), and perceived behavioral control (the degree to which individuals think behavior is under their control, which also has a direct impact on behavior). MGDB expanded TPB by introducing the constructs of desire (future orientation evaluating outcomes as desirable or undesirable) and positive and negative anticipated emotions (affective reactions to future events). It has shown greater explanatory power in certain instances (Perugini & Conner, 2000; Taylor, Bagozzi, & Gaither, 2005) and is a promising, if less established, model for these purposes.
In van Bavel et al.'s (2014) study, respondents were asked to fill out a questionnaire with MGDB + DNs scales after being exposed to normative messages. The variables that are presumed to have an impact on desire and intention in the model (e.g., attitudes, descriptive and injunctive norms, perceived behavioral control, and positive and negative anticipated emotions) were, therefore, subject to the influence of the normative messages -just as intention.
The guiding hypothesis for this study was that the normative messages had to influence intention through different means because they made opposite claims. The absence of such a difference, by contrast, would indicate that the content of the normative messages was not relevant (i.e., impact on intention was due solely to a priming effect; Kahneman, 2011) . Specifically: Hypothesis 1. The mean value of the constructs presumed to have an effect on desire and intention in the MGDB + DNs model will be different in the group exposed to the positive normative message than in the control group.
Hypothesis 2. The mean value of the constructs presumed to have an effect on desire and intention in the MGDB + DNs model will be different in the group exposed to the negative normative message than in the control group.
Hypothesis 3. The constructs that show differences in mean value between the treatment and control groups will not be the same in the positive message group versus control group comparison than in the negative message group versus control group comparison.
Method
All data were obtained through a survey of 1,200 Internet users, aged 16-24, in Bulgaria, Romania, and Croatia, as part of a European Commission study on PA. These Southeastern European countries offered a pertinent context for a study with public health implications because the region was left with weakened public health infrastructures following the end of Communist regimes and the break up of Yugoslavia (World Health Organization, 2009 ). In addition, these countries lack infrastructures for facilitating PA. Only 20% of the population in Bulgaria, 30% in Croatia, and 33% in Romania agreed that local sports clubs and other local providers offered many opportunities to be physically active, compared with the European Union average of 68% (European Commission, 2006) . The study focused on young adults because they are particularly vulnerable to weight gain (Huang et al., 2003) and can be difficult to reach through public health campaigns (Poobalan et al., 2012) .
The survey was administered by Block de Ideas, a social research company based in Barcelona, Spain. They administered the questionnaire online to survey panels until they reached 400 completed questionnaires per country. The full data (n = 1,200) were therefore complete without missing values. The internal Evaluation Committee set up at the Institute for Prospective Technological Studies approached the study as a questionnaire with a split-ballot and sought adherence to the appropriate ethical guidelines for conducting surveys. Informed consent was obtained from all participants to the study following the guidelines of ESOMAR, the World Association for Social, Opinion and Market Research (including their Guideline on Interviewing Children and Young People). 1 Their data were anonymized and used only for the purpose of this research.
The Normative Messages
Before answering the questionnaire, respondents were randomly assigned to the control, positive, or negative message groups (stopping after the number 400 was reached in each group). The only significant difference in the demographics of the control and treatment groups was in dropout rates according to gender: men dropped out 21.8% of time and women 26.4% of time (van Bavel et al., 2014) .
In the positive message group (n = 400; 133 in Bulgaria, 133 in Croatia, and 134 in Romania), respondents were exposed to a personalized, positive normative message presented in three successive screens. The message was tailored to the respondent's age, gender, and country of residence revealed by background information obtained from questions in the beginning of the questionnaire. This feature was introduced to capitalize on the provincial effect, which has been shown to increase the effectiveness of normative messages (Goldstein, Cialdini, & Griskevicius, 2008 ). This first screen stated explicitly: "over 79% of [respondent's age] year-old [respondent's gender] in [respondent's country of residence] do moderate physical activity for at least 30 minutes on most days of the week." This percentage was consistent within conditions, over countries, and participants. Two subsequent screens reinforced this message: the first with a graphic illustration of the same message ( Figure 1 ) and the next with a photograph of an attractive young couple running (van Bavel et al., 2014) .
In the negative message group (n = 400; 133 in Bulgaria, 134 in Croatia, and 133 in Romania), respondents were exposed to the negative normative message, which was identical in structure but claimed the opposite as the positive message (i.e., over 79% of people of the same age, gender, and country of residence as the respondent did not engage in more than 30 min of PA on most days of the week). As with the positive message, two subsequent screens reinforced this message: the same graphic illustration, but with the facts inverted, and a photograph of an attractive young couple lounging on a sofa (van Bavel et al., 2014) . As the only behavioral change technique being tested was the inclusion of a normative message (albeit reinforced with graphic illustrations and a photograph), the control group (n = 400; 134 in Bulgaria, 133 in Croatia, and 133 in Romania) did not receive a normative message.
Scales
The scales in this questionnaire were based on validated TPB and MGDB scales (Esposito, van Bavel, Baranowski, & Duch-Brown, 2016) . In the case of TPB, the scales had previously been applied to PA specifically (Hagger, Chatzisarantis, Biddle, & Orbell, 2001; Hales, Evenson, Wen, & Wilcox, 2010) . As MGDB had not been applied to PA previously, these scales were either general (Perugini & Bagozzi, 2001; Perugini & Conner, 2000) or applied to other health-related behaviors (Baranowski et al., 2013) . All scales were constructed using 7-point binary adjective items.
The construct of DNs was added, as they are pertinent to this study of normative messages. They have been introduced in some studies as an element of subjective norms in TPB (Rivis & Sheeran, 2003) and MGDB (Esposito et al., 2016) . In this paper, the concept of subjective norms is divided in two: injunctive norms, the traditional conceptualization of subjective norms in TPB, and DNs, perceptions of what most other people who are relevant to the individual are doing (Cialdini et al., 1990) . Behavior could not be the primary dependent variable in these analyses as inadequate time elapsed for the messages to influence it.
Confirmatory factor analysis on the control group tested the model fit of TPB, MGDB, TPB including DNs (TPB + DNs), and MGDB including DNs (MGDB + DNs). A full list of the items used to measure all constructs and the reliability observed for each scale are presented in Esposito et al. (2016) . Only MGDB and MGDB + DNs were fit for purpose, following Hu and Bentler's (1999) two-index strategy. Further analysis using structural equation modeling showed that MGDB + DNs had greater explanatory power than MGDB (Esposito et al., 2016) . Therefore, in this study, we used MGDB + DNs (Figure 2) .
We also conducted structural equation modeling to identify the impact of attitudes, injunctive norms, DNs, positive and negative anticipated emotions, and perceived behavioral control on desire, and of desire on intention, in both the positive and negative message groups. This singled out those constructs that could account for the difference in intention across groups. If a construct had a significant impact on desire (or intention) in the control group, but not in the positive or negative message group, it warranted interest. The reverse was also true: A construct that was not significant in the control group but significant in the positive or negative message group was of interest. Those that could be ruled out for further analysis were those that were not significant (at the .05 level) in the control group nor in the positive or negative message group. The only Note. Messages were tailored to individual respondents: "@1" was replaced with their age; "@2" with their gender; and "@3" with their country of residence. Adapted from "Is Anybody Doing It? An Experimental Study of the Effect of Normative Messages on Intention to Do Physical Activity," by R. van Bavel, G. Esposito, and T. Baranowski, 2014, BMC Public Health, 14 (1), p. 778. construct that fits those criteria was injunctive norms, possibly because the impact of this construct was mitigated by the presence of DNs.
Results
MGDB + DNs was used to trace the influence of normative messages on intention. We conducted confirmatory factor analysis on MGDB + DNs in both the positive and negative normative message groups to confirm it was fit for purpose in those subsamples (Table 1 ). In both, root mean square error of approximation (RMSEA) ≤ .06 (.057 in the positive group and .053 in the negative group) and standardized root mean square residual (SRMR) ≤ .09 (.068 in both), satisfying one of the two index conditions for goodness-of-fit (Tucker-Lewis index ≥ .96 and SRMR ≤ .09; RMSEA ≤ .06 and SRMR ≤ .09; or CFI ≥ .96 and SRMR ≤ .09) required (Hu and Bentler 1999) .
We compared the means of all constructs except injunctive norms for each treatment group versus the control group (Table 2) . Three significant results were identified. Positive anticipated emotions was significantly higher in the positive message group than in the control group (MD = .199, p < .01). Attitudes was significantly higher in the negative message group compared with the control group (MD = .176, p < .01). Finally, desire was significantly higher in both the positive and negative message groups compared with the control group (MD = .268, p < .01 and MD = .187, p < .05, respectively).
Because the mean value of the constructs presumed to have an effect on desire and intention in the MGDB + DNs model was different in the treatment groups compared with the control group, both Hypotheses 1 and 2 were supported. Moreover, the constructs in which a difference was found were different in the case of the positive group than in the case of the negative group (notwithstanding that both showed a similar difference in desire). Therefore, Hypothesis 3 was supported too.
Discussion
This study set about uncovering why both positive and negative normative messages had similar effects on intention to be physically active despite conveying the opposite information (van Bavel et al., 2014) . The influence of the negative normative message was of particular interest as it was more unexpected. The impact of the positive normative message on desire and in turn intention, by contrast, was something the literature on conformity to social norms would have led us to expect (Asch, 1951; Sherif, 1935) . The negative message group had higher values in the attitudes scale than the control group, whereas the positive message group did not. Those exposed to messages stating that most peers were not physically active believed more strongly that engaging in regular PA was-simply put-a good thing. This finding invited two different interpretations, both involving self-identity with regard to the target behavior (i.e., being physically active; Hagger & Chatzisarantis, 2008) . The first was based on social identity theory's explanation for intergroup dynamics (Tajfel & Turner, 1986) . Members of an in-group, when confronted with the out-group, will reassert their membership of the in-group by reaffirming its core values. As the message was tailored to the country, gender, and age of the respondents, in-group and out-group membership were not defined by demographics, but by behavior. Active people, when confronted with a message saying that the majority was not physically active, were effectively confronting the behavior of the out-group. As a reaction, they could be reaffirming their positive attitude toward PA, particularly those for whom PA strongly defined their selfidentity. This effect on the more active subsample could have been large enough to affect the mean value of attitudes for the group as a whole.
The second explanation (complementary to the first) was based on deviance regulation theory (Blanton & Christie, 2003) . In a nutshell, the theory posits that people maintain desired views of themselves by regulating how they differ from others. When faced with the norms of the majority, they evaluate the desirability of the counternormative choice (more so than the desirability of the normative choice) because it stands out from the perceptual ground and attracts attention. In the case of the negative message, a deviance regulation theory interpretation would suggest that because the desirability of the counternormative choice (namely being physically active) was high, respondents sought this self-identity. Espousing favorable attitudes toward PA was consistent with this self-identity. By contrast, in the positive message group, the counternormative self-identity (i.e., not being physically active) was comparatively less desirable, and therefore, did not elicit such favorable attitudes. These findings and interpretations will need to be tested in future research. To this end, studies could include self-identity with regard to PA as a variable and evaluate the overall desirability of being physically active (or not). This would allow for more nuanced analyses that could isolate the effects of social identity and the appeal of counternormative choices.
The second result of the study was that the positive message group showed higher values in positive anticipated emotions than the control group, whereas the negative message group did not. Being exposed to a message saying that most peers are physically active increased respondents' feelings of happiness, pride, and excitement at engaging in a PA they liked. These results are consistent with the literature on conformity to social norms (Asch, 1951; Sherif, 1935) . If respondents perceive that "everybody is doing it," not only will they get a sense of satisfaction from doing a PA that they like, but also from conforming to the expectations of a reference group. This in turn increases the feelings of acceptance and inclusion by the group, which can lead to increased self-esteem (Leary & Downs, 1995) .
The final result, that is, desire was higher in both treatment groups compared with the control group, confirms previous findings about the impact of the normative messages on intention (van Bavel et al., 2014) . In the MGDB + DNs model, desire is the only factor affecting intention directly. Therefore, if intention was already shown to be positively affected by normative messages, it is not entirely unexpected that the sole factor presumed to have a direct impact on it be affected similarly.
A number of limitations apply to this study. First, the results were based on the self-reported replies to an Note. CFI = comparative fit index; RMSEA = root mean square error of approximation; SRMR = standardized root mean square residual; TLI = Tucker-Lewis index.
online questionnaire. Therefore, all limitations of selfreported data-collection methods apply. Second, respondents' PA status could be an important aspect in explaining how normative messages influence PA intention, in particular because it would largely determine self-identity with regard to the target behavior. Future studies could further segment the sample according to PA status and look for differences in reactions to normative messages accordingly. Third, there was no follow-up measure of actual behavior. Instead, intention to behave was measured (during the survey). Although intention is presumed to capture the motivational forces that lead to behavior, and prior studies have established a moderate corrected meta-analytic correlation (r = .48, Hagger & Chatzisarantis, 2008) , there is always a gap between intention and behavior. This was also not a longitudinal study, lacking a measure of intention before and after being exposed to the message. Finally, there was no baseline assessment or follow-up study to observe if people translated intention into behavior. This paper may contribute to an understanding of how normative messages have an impact on behavioral intention. It also contributes to the literature on TPB and MGDB applied to PA. In particular, by applying an extension of TPB to an experimental study, it suggests a novel application of a theory that recently has been under criticism (Sniehotta, Presseau, & Araújo-Soares, 2014) . Finally, by targeting a population that is not WEIRD (Western, Educated, Industrialized, Rich, and Democratic), the study broadens the traditional empirical base of exercise psychology theories and concepts (Duda & Allison, 1990) and enhances the generalizability of social-cognitive-type theoretical constructs (Henrich, Heine, & Norenzayan, 2010) .
Results showed that being exposed to positive normative messages resulted in stronger positive anticipated emotions, possibly due to the affective reaction at the prospect of conforming to social norms. They also suggested that being exposed to negative normative messages resulted in stronger positive attitudes toward PA-a finding that invites interpretations based on selfidentity theory (Tajfel & Turner, 1986 ) and deviance regulation theory (Blanton & Christie, 2003) . Note. Injunctive norms did not have a significant effect on desire in treatment groups or control and are therefore not taken into account in the analysis of influence. Significance levels: *p < .05, **p < .01.
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